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ABSTRACT: W. A, Kaptsov passed away 10 Fevruary 1966. He was a student 
of the famous P. N. Lebedev, and performed many fundamental investigations 
leader 


i 
‘cept of phase grouping of ele ~ His ideas are the basis for the develop-| 
cont of the magnatron/and Kklystron?” He developed the concept explaining the | 

phenomenon of corona discharge. He also developed ideas connested with : 
Kaptsov served for years as the head of the physical 
‘ sultant to the Moscow Electron Tube Plant, He was the author of numerous 
“pooks, including “Physical Phenomena in Vacuum and in Gases, which was 
translated into foreign languages; he also crested and taught sumercus 
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ABSTRACT :\\ Back blased p-n junctions in silicon’ Have been Observed with an jon scann=- 
ing microscope, and the results have been compared with the results of similar observa 
tions with an electron scanning microscope. The use of ion scanning was undertaken 
because the secondary electrons due to ion bombardment have much lower energies than 
those due to electron bombardment, and are accordingly much more sensitive to field 
irregularities at the surface of the specimen. The ions were produced in a cold cath~ 
ode glow discharge in air. The optical system was designed to produce a 1 diameter 
scanning beam at the specimen, but the actual diameter of the scanning spot turned out 
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to be 10-15 y; this is ascribed to scattering of the ions by the residual gas in the a 
instrument and to velocity straggling of the ions. The ion beam was caused to scan | 
the specimen by two pairs of deflecting plates, which were synthronized with the de- 
flecting coils of a kinescope. The secondary electrons from the specimen were collect 
ed by a 15 kV electrode, and the resulting signal was displayed on the kinescope. The 
silicon p-n junction appeared on the kinescope as a narrow dark region with a light 
border, or as a narrow light region with a dark border, depending on whether the n or 
the p region of the crystal was inclined toward the collector. The contrast of the 
image of the pen junction increased with increasing back bias. At high bias potenti 
the contrast of the ion scanning microscope image was about the same as that of the 
electron scanning microscope image, but at low bias potentials the contrast of the 

ion scanning image was greater than that of the electron scanning image. Orig. art. 


has: 4 figures. 
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ABSTRACT: The authors discuss an immersion objective employing both electric and mag-| 
netic fields. A section of the lens showing- lines of force and equipotentials is pre=| =... 
sented in the figure. In this lens the magnetic pole pieces serve also as electrodes, uo 
and the object is fastened to the cathode (the "nN" pole piece in the figure). If the 

pole pieces are not saturated, the electric and magnetic lines of force coincide. 

This condition is not necessary for focusing, but it greatly simplifies the calcula- 
tions. Conditions for focusing are derived. There is a sequence of focusing condi- 
tions, in each of which the electron completes a different integral number of Larmor 
revolutions while traveling from the cathode to the image plane. The aberrations of 

the lens are not discussed and no formula is given for the magnification. A micro 
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n-type silicon oped with phosphorus were observed under pulsed conditions with a str 
boscopic electron mirror microscope. A diagram of the setup is shown in the figure. 
An 0.2 A/em” forward bias was applied to the silicon diode and 3.5 V rectangular pulse 
of 2.2 microsec duration were applied in the backward direction. The electron gun of 
the microscope was normally blocked; it was unblocked by pulses of 0.1 microsec dura- 
tion synchronized with the pulses on the diode in order to achieve a stroboscopic 
effect. The pulse frequency was 200 kHz. Photographs of the junction recorded at 
different stages of the back biasing process are presented. The junction is clearly 
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ABSTRACT: The build up of surface charge on teflon, mica, and plastic surfaces was 
observed with a scanning electron microscope. The surface of the specimen became neg 
tively charged as a result of the presence of the scanning beam. This surface charge 
was allowed to build up repeatedly until preakdown occurred while a motion picture 
record was made of the image on the Icinescope.. Thus it was possible to observe the 
full complex dynamics of the process. A number of frames from the motion picture 
record are presented. It. was noticed that the surface charge tended to move prefer- 
entially along artificial scratches on the surface of the specimen. It was hypothe- 
sized that certain rope-like structures observed on some of the micrographs represent 
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regions of high potential gradient. To test this hypothesis the specimen was so 
shifted after having been scanned, that the region busequently scanned included a 
portion of the previously scanned region as well as fresh surface. The appearance of 
the rope-like structures along the boundary between the previously scanned and the 
fresh regions and the subsequent motion of these structures is regarded as confirming 
the hypothesis. 
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TITLE: Electron microscopic observation of domain structure dynamics in magnetic 
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ABSTRACT: Alterations in the domain structure of, ferromagnetic films during rapid 
magnetization switching have been observed with a stroboscopic electron microscope. 

The present paper is devoted to a brief discussion of the technique. A cross section. 
diagram of the electron transmission microscope] €mployed in the investigations is 

shown in the figure. The magnetizing unit was similar to that of E.Fuchs and W.Liesk |—— 
(Optik, 19, 307 (1962)); it was supplied with alternating current, and the windings 
were made to form part of a resonant circuit in order to increase the magnetizing 

field. Only four of the windings were employed because full compensation of the motion 
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holder; 7 - isolating pulse transformer. 


of the image was not required with stroboscopic opera- 
tion. The microscope was operated ordinarily in the de- 
focused condition. The electron beam was normally cut : 
off by a 50 V potential applied to the gating electrode i 
2, and was turned on by a 60 V 0.5 microsec strobe pulse. 
ae The high cut off voltage was found to be necessary to 

H prevent transmission during the off phase of the cycle 
of a low current of exceptionally high energy electrons, 
H which led to considerable deterioration of the image. 
/ It was found that the stability of the domain structure 
i from cycle to cycle that is requisite for stroboscopic 
observation obtains only at low switching fields, where- 
in the switching takes place by reversible domain wall & 
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displacement. The sharpness of the stroboscopic photo- 
"Nn Ee eo graphs depended strongly on the duty factor, the “al 


ed exposure becoming excessive at low duty factors. By 


reducing the magnification, operating the microscope in Me 
Card 2/3 : & oe | 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7 


w Silt 66 


“AGC NR: APGO1S769 coca i. ~~ — _ 


the focused condition, increasing the accelerating potential to 60 kV, and increasing 
the pulse current to 1 mA, it was possible to record at a duty factor of 2.5 x 1079 | 
with an exposure only an order of magnitude longer than is required with normal opera= 
tion under static conditions. Several photographs of the domain structures of Pern- 
alloy films are presented, which illustrate the resvlution achieved and show the mo- 
tions of the domain walls during a portion of the magnetization cycle. It is con- 
cluded that a stroboscopic electron transmission microscope can be employed to in- 
vestigate the variations of the domain structure of thin ferromagnetic films during 
magnetization switching under conditions when the processes involved are reversible, 
and that the sharpness of the image depends on the stroboscopic duty factor and on 
the stability of the domain configurations from cycle to cycle. Orig. art. has: 6 


‘figures. 
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ABSTRACT: The alternating manuetde field in the gap of the 
"yayza-5" tape recorder was observed with poscopic 
microscope. with the aid of measurements of the t 
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diagram of the apparatus is given 
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cies up to 30 kHz. A negative potential was 
reflection of the electron beam. 
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ABSTRACT: The ec ee of ferromagnetic domain structures by means of an electron 
mirror/microseopel has been investigated with magnetic plumbite and cobalt single cry-: 
stals \and with an artificial sample consisting of a stack of O.1 mm thick ferromagnet 
“ic sheets separated by equally. thick copper sheets. When the ferromagnetic sheets in 
the artificial sample were magnetized in alternate directions to represent Bloch walls 
the electron images of the edges of the sheets were wedge-shaped with alternate wedges;_ 
opening in opposite directions. This is ascribed to a shift of the image due to the 
action of the magnetic field at the surface of the specimen on the imaging electrons, 
the shift being a linear function of distance from the optic axis. Analogous spike- 


Card 1/2 


<TH a = n 
Paes ey! the ead DSO PREM ER Bae ee OBST SI c 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7 


ED i ae Ee aE RELY EE SERED 


L 36561-66 
ACC NR: APGO15773 


e obtained of the domain walls on the (0001) face of the cobalt cryst 
the boundaries of the spikes were not straight lines but very 
This is ascribed to the influence of electric microiields at 
and it is concluded that to record magnetic domain struc 
ture with the mirror microscope one must take measures to avoid the presence of such 
fields. The sensitivity of the electron mirror microscope to domain walls was found 
to be dependent on the orientation of the walls with respect to the optic axis, the 

sensitivity being greatest when the walls are oriented radially. The similarity of 

the electron micrographs to the actual domain structure as well as the anisotropy of 
the sensitivity is illustrated by comparison of electron micrographs of the surface 

-of a magnetic plumbite erystal with photomicrographs of the corresponding power pat- 


terns. Orig. art. has: 6 figures. 


like images wer 
In this case, however, 
complex sinuous curves. 
the surface of the specimen, 
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ADSTRACT: The ferroelectric domain structure of a barium titanate single crystal film 
was observed ween a UEMV~100 electron microscope. the tilm was obtained by etching a 
single crystal\With hot orthophosphoric acid until its thickness was 0.2-0.4 mm. The 
final stage of the etching was accomplished with the specimen floating on the surface 
of the acid. When the required thickness was reached, the specimen was lifted on a 
copper microgrid and washed with water, ethyl alcohol, and again with water. In the 
ticroscope the electron beam traversed the film normally to its surface and the re- 
gions with different polarizations (domains) were made evident on the image with the __ 
aid of an off-axis aperture. By altering the position of the aperture it was possible, 
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:corded with a resolution of 300 lines and a scanning rate of 50 frame/sec, using the 
iconvent.ional video amplifier, are presented for comparison. The position of the junc- 
itions was ciearly marked on the oscilloscope trace when the bias potential was only 
0.01 V, and it was very prominent when the bias was 0.05 V. When the bias potential 
was very low the oscilloscope record of the junction was asymmetric; this is discussed 
priefly. On the two-dimensional images of the ac biased diode (bias potentials 0.025 
and 0.25 V) the junction appeared as two bright bands some 25 microns apart separated | 
iby a darker region. Other dotails of these images are ascribed to geometric features 
jof the crystal surface. It is concluded that the use of supplementary modulation of 
lthe video signal together with a resonant amplifier increased the sensitivity to nicr 
\fields of the scanning microscope by two or three orders of magnitude. Orig. art. has: 
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a ; fs Plaema. ©. Reichrudel und G. Spivak. Com pies Hendus (Dvhlady) de Lee 
al es V Acad, des Sciences, U.S.S.R UV pp. 177-178, 1938. In Englsh.— a” : 
£: The authors have previously suggested a quantitative method for the study 
: of plasma by utilising the disturbance of the discharge by an external i 
irs magnetic ficld [sre Abutract 4317 (1036)}. Measurements were made of ie 
ay the potential gradient in argon. using a cylindrical tube with an oskle : [48 
ei> kathode. The tube length was about 1 no. and its diameter 4cm. A mag- 2e 
e, Netic held was supplied by means of a long solenoid fitted round the tube. | @e@ 
t if Curves are given for the voltage gradients with discharge currents ranging Fy 
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mx given for Hy vapour at temprratures between 32° and 74°C. While for | 28 
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a marked decrease of the coefiicient of electron diffusion towards the walls i@e 
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terpretation of mechanism which causes dispersion of 
charged particles, guaranteeing their movement in 
accordance with external forces for a given situation. 
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"Eicc teed. optical Phenomena in. the Plaama of artes 
Mercury Arc Under Low Pressure," L. I. Golik, G. Ve | 
Spivak, Phys: Feoulty, Moscow State: U iment My Vie es 
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rapid change: . potential and on artificial. ‘con- = 
traction’ in’ plasma.” Qieteibution of 
charges élong radius’ of ray and clarified in- — 
fluence ‘of. second: magnetic lens capturing ray. 
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as it does all effecte ‘of the magnetic field in” 
in current ia due to increase in proportion of 


speed of chaotic motion of the electrons ‘in com- 
parison with direction, Submitted. 29 Jun 48. 
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‘Magnitude ‘of discharge current. influences focusing, | 
‘the plasma. Decrease in contraction with increase 
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USSR/Phiysics - Plasma = no 7 . | . May 50 


_ Electrons 
"Formation of Plasma Under the Action of Electri- 
cal Impulse," G. V. Spivak, Ye. L. Stolyarova, 
Phys Faculty, Moscow State U imeni Lomonosov 


"Zhur Tekh Fiz" Vol XX, No 5, pp 501-515. 


Describes development of plasma under influence of 
single pulse during spark-over (rupture) of long- 
discharge gap for low pressures, from oscillo- 
@raphic studies. Investigates influence of field 
of "ironclad" magnetic lens on time and plasma 
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USSR/Physics - Plasma May 50 
(Contd) 


formation. Establishes that magnetic field de- 
creases statistical time of lag and time for nat- 
ural (proper) plasma to be set up. Submitted 

18 Mar 49, 
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_f Etching metals _by ionic bombardment. oS 
aes _N. Kibardina (XI. V~ Lomonosov State 7 

‘cow). Jridy Soveshchaniya Ralod, Eickiromke Ricz, Inst.< - 
Fis., Akad. Nauk Uke. S.S.R.1951,'108-14; discussion, 114~4 
, 16(1952).—Etching’ of. Ni, Cu;/and Al for electron micros: 
" copy was done by bombardment with pos, ions. Reerystn. 
> wus carried out in air 2€1100° for 6 hrs. for Ni, and at 500° 3 ; 
for 2 hrs. for Cu and Al.” The Cu was cleaned-by dipping}: 
“in concd. HNO;.- The Ni was'cleaned by making it the? 
anode. in concd. HNO, with i Pb cathode:- Chem: etching: 
- | of Nf was done with a 1:1 mixt. of 70% HNO: and 60%? 
, glacial acetic acid, or a soln, of 2 to3 cc. Brin 100 cc. MeOH. 3 
Chem. etching of Cu was done with a 10% aq: soln. of ! < 
(NH4):8,0, alone or in a -1:1 ‘mixt.. with HNO. Chem.:: -- 

etching of sA! was done with a 1:1 mixt. of HCl and MeOH 
and the film produced during etching was removed by using az 
“weak soln. of HNO;. _ Replicas for electron microscopy were 
‘prepd. by the oxide method for. Ni:and Al, by the silwa-7 ~ 
method for Cu, and by the polystyrene-silica method for: W. + 

Tonic bombardment was done in a tube filled with He or As. 
'., under a pressure of 0.1 to 0.01 mm, Hg, with a discharge cur-"...." - 

rent of 2 tod ma., 1.5 to 2 kv., and a cathode area of 3 sq. * | 

; Bs cm, When unrecrystd., chem. etched Al was bombarded: 

i ay for 0.5 to 1 hr.; the electron micrograph clearly showed the: 
; Thi boundaries of the mosaic blocks, _ Recrystd. Al showed the .~ 
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A HIGH-RESOLUTION EMBSION ELECTRON I MICRO+ 


SCOPE. - G,.¥. Spivak and A, BM, Rouzenteld, Tranglad — 
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SPIVAK, G. V. 


UssR/Electricity - Cathode Sputtering Jul/Aug 51 


“Electron Microscopic Study of Cathodic Diffusion 
Process," G. V. Spivak, I. N. Prilezhayeva, E. A. 
Gruz, Phys Faculty, Moscow State U imeni M. V.— 


Lomonosov J 


"rz Ak Nauk SSSR, Ser Fiz" Vol XV, No 4, pp 409-411 


Studied submicroscopic structure of aluminum sur- 
face submitted to cathodic diffusion under low air 
or neon pressure. Presence of submicroscopic cones, 
formed as results of destructive action of elec — 
treatment on weaker structural points, was found on 
aluminum surface. 
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USSR/Metals - Aluminum, Spark Treatment Jul/Aug 51 


"Electron-Microscopic Investigation of Structural Changes in Aluminum During Elec- 
troerosion,” K. A. Michuring, I. N. Prilezhayeva, G. V. Spivak, Phys Faculty, 
Moscow State U imeni Lomonosov 


"Iz Ak Nauk SSSR, SER Fis" Vol XV, No 4, pp 418-423 


Describes study of aluminum structure by electron microscope EM-100, after metal 

has been treated by electric spark. Metal crystallizes after previous mixt of metallic 
vapor and that of surrounding medium. Changes in grain structure possibly increase 
strength of material, previously treated by electric spark. 


PA 195T48 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7" 


CIA-RDP86-00513R001652720010-7 


"APPROVED FOR RELEASE: 08/25/2000 


PA 195T66 


Fee 


USER /Physics m Electron Microscope: Jul/Aug 51 


"Electron Microscopy. of Low Magnification in 
Presence of Gas at Atmospheric and Low Pressures," 
G. V. Spivak, R. A. Lukatszxaya, Phys Faculty, 
Moscow State. u tmeni Lomonos K 

"Iz Ak Nauk SSSR, Ser Piz” Vol XV, No k, 

PP. AZ3h-WL 2: | 

Authors refer to their previous works (cf. 
“Dok Ak Nauk SSSR" .60, 1948; "Vest MGU" 4, 1948) 
dealing with electron optics at atm pressure. 


Here they develop subject, clarifying guidances 
of ions. Qual images of metallic surfaces were 
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USSR/Physics ~ Electron Microscope 


Jul/Aug 51 
(Contd) 


obtained in case of max approach of electrodes 
‘and impulse voltege. Also qual images of cold 
cathodes were successfully obtained with suita- 
ble impulse voltage source at gas pressure 

~1o-? mm. Authors thank A. A. Lebedev for advice. 
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USSR/Physics - Nickel Structure  ~ —s_— Mar 52 


"Electron-Micrascopic Study of Structural Changes Oc- 
curring in Nickel During Electric Corrosion," N. G. 
Kanavina and G. ¥. Spivak, Chair of Electron Optics 


"West Moskov 1, Ser Fiz, Mat, 1 Yest Nauk" No 2, 
pp 15-19 


Study changes in nickel occurring after electric 
spark treatment, characterized by ring-shaped struc- 
tural distribution around the spark center. Surface 
of metal 0.2 mm from ring edge underwent deformation. 
X-ray study confirmed presence of fine structure. © 
Recelved 2 Nov 51. 
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May 52 


skoy U, Ser Piz, Mat, i ¥Yest Nauk" No 3, 


Presents simplified theory of transition of unstable 
@as-focussed beam to plasma, which is considered as 


second phase of plasma formation. 


Study of ion ki- 


netics in formation of plasma yields law for estab- 
lishment of coeff of ambipolar diffusion of ions and 


electrons. Received 3 Dec 51. 
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SPIVAK, fv. Pav ethos 


USSR /Electronics - Electron Optics jun 52 


"Reflection of Filaments and Other Metellic Sur- 
faces by an Emissive Electron Microscope of 
High Resolving Power," G. V. Spivak and I. S. 
theludev, Chair of Electron Optics 


yest Moskov U, Ser Fiz, Mat, i Yest Nauk" No 4, 
pp 29-31 


Author studies with aid of emissive electron 
microscope the migration of thorium on the sur- 
face of tungsten and observes the structure of 
threads of metals with nigh melting point. Con- 
siders the performance of the instrument satis- 
factory. Received 14 Dec 51. 
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ALT EST SEER LENE EERE SE ROSS TE TS ES TE PE EELS 


SPIVak, G. V, 


USSR/Physics - Electron Optics Feb 53 


"The Influence of Impulse Supply Upon the Resolu- 
tion or the Immersion Objective,* HG. V. 2 and 
Ye. M. Dubinina,?Chair of Electron Optics *: 


Vest Moskov U, Ser Fiz-Mat i Yest Nauk, Nol, pw 27-B 


Purpose here is to experimentally realize, on the 
one hand, an actual model of an immersion objective 
which is supplied short rectangular voltage im- 
pulses, and to evaluate, on the other hand, the in- 
fluence of the form of a single impulse on the re- 
solving capacity of the immersion objective. Cites 


269796 
a 
related works of R. A. Lukatskaya, Ye. L. Stolya- 

rova, N. D. Morgulis, I. A. Deryugin, and A. M. 


Rozenfel' d, all writing in Iz AN SSSR, Ser Fiz for 
1951. Presented 29 Sep 52. 
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1. SPIVAK, G. V., PRILEZHAYEM, I. W., SAVOCHKINA, 0.1. 
2, ussR (600) 
Wu. Metals - Pickling 


7, Nature of etching metals by means of ion bombardment. Dokl AN SSSR No 3 1953 


9. Monthly List of Russian Accessions, Library of Congress, April 1953, Unel. 
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SPIVAK, G.¥.; DUBININA, Ye.M. 
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Effect of impulse feed on the resolving power of an immersion objective. 


Vest.Mosk.un. 8 no.2:27-33 F '53. 


1, Kafedra elektronnoy optiki. 
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GOLIK, L,1.3 SPIVAK, G.V. 
Electron optical phenomena in forming and stationary plasma exposed to 
mercury vapors, Vest,Mosk.un. 8 no,10:117-123 O '53. (MLRA 7:1) 
- (Mectron optics) (Quarts) 
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USSR/Physics - Electron optical study FD-1139 
Card 1/1 Pub. 129-3/23 

Author : Dombrovekaya, T. N.; Dubinina, Ye. M.; and Spivak, G. V. 


eee 0 ERTIES RET 
Title : Electron optical method for studying the local emisricu of an oxide 


cathode 


Periodical =: Vest. Mosk. un., Ser. fizikomat. i yest. nauk, 9, No 7, 25-32, Oct 1954 


Abstract : The purpose of the author is to work out @ qualitative method for 
studying the distribution of the local emission from an oxide cathode 


in an impulse regime on the basis of measurements for the current at 
the plane of representation (image) of the microscope, 
magnitude of prightness of the screen illumina- 


tion. He concludes that the method of photometry of cathode image can 
be used to determine quantitatively this distribution. The curves of 
photometry show that the actual emission surface of an oxide cathode in 


an unstationary regime is much less than in @ stationary regime, which 
may be partially explained by the diffusion of barium over the surface 
of the cathode Seven references (e.g. N. D. Morgulis, 1936-1951; v. I. 
Milyutin, 1949; A. M. Rozenfel'd, 1951; I. S. Zheludev, 1952; I. A. 


Deryugin, 1951). 
Institution ; Chair of Electron Optics 


Submitted : February 16, 1954 
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SPIVAK, G. V., Prof, and DOMBROVSKIY, T. N. 
eee 


"Electron Optical Method of Soe ef Oe on 
fedia," a paper delivered a e Sectio ; oe Egos 
ee ates io dvetes: Moscow State U. 10-1h May 55, Vest. Mosk. U., Ser 
Fag-Mat. i Yest. Nauk, No.6, 1955 


Sum 900, 26 Apr 56 
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USSR/Physics - Electron-optical study of emission 


Card 1/1 Pub. 153-12/21 


Author : prilezhayeve, I. N.; Livshits, V- v.; and Spivak, G. V.- 


nonstationary emission of oxide cathode in 4 


Title : Electron-optical study of 
vacuum and in a gas 


Periodical : Zhur. tekh. fiz. 25, 97-107, Jan 1955 


The task of the authors in the present work is the electron-optical and 


oscillographic study in the case of pulse supply of the emission of the 
oxide cathode ina vacuum and in & 85. They employed an arrangement of 
immersion objective which would ensure during considerable emission ob- 


taining of & qualitative image of the cathode; they observed pictures 

of the emission disrupted at large loads py processes of distrotion, poi- 
soning of the cathode, and its subsequent establishment. They thank 

R. A. Lukatskaye. Fifteen references: e.g. T. N- Dombrovskaya, Ye. M. 
Dubinina, G. V- Spivak, Vestnik MGU (Herald of Moscow State University); 
No 10, 1954, and No 2, 1953; L. N. Zingerman, Trudy Institute fiz. AY 
USSR (Works of the Institute of Physics, Acad. Sci. Ukrainian SSR}, 


No 2, 1952. 
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Vistching desteuctlon of glasses by ionle bombardment, <GoU of 
’. Spvax, ALL _KROKIINA, AND LV. LAZAREVA. * Doblady Akga 
Serres SSR, 104 [4] 579-80 (1955)—Destruction of glass by 


om { jonic bombardment was curried out in a gas discharge in & two- 
es electrode tube. The glass was more or less covered with 2 métal : 
ar : cathede (Ni strips). The destruction of horate glass was studied 6 23 
. ) by meaus of electron microscope photography. and compgred M anew 


with chemical destruction... Action by 5% HF for 3-days and. 
bomburdment for 30 te 40.hr., using current density of B°to 7 


ma./can.3, 2800 volts, and pressure ‘of 107% mii. He, resulted . we Onn 
ia cellular etchiag, Intensive destruction occurred for 4000 to : \ ft ae 


. 5000 volts and a current density of 5 to .10 ma./em.?.- During 
. etching -by ionic bombardment, the current density near the 
» threshold of destruction “has less effect ‘that: the yoltage which 
: determines the speed of the ions. Shae BZ.K 
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ussR/ Physics : 
Card 1/1 Pub. 22 - 10/43 
Authors 1 Spivak, G.. V., and Tombrovskaya, 7 Ne 
mm 6=Title ! An electronic optical nethod of 
in nontransparent media . 
Periodical t Dok. All Sol 106/L, 39h dan 1, 1956 


An electronic-opLica 
in a nontransparen 
constructed for this purpose 
on the princi le that 
enthode is modulated by 
(1953). Drawings; 


Abstract t 


Institution : Moscow Gbate University ime 


Presented by: Academician A. 4s 
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studying the 


}. method of studying th 
tb media is deseribed and 
Sy @iceussed. Basically, the. 


the density of electron 
y the local magnetic field. 


illustrations.. 


ni He V. Lomonosov 


y. shubnikev, June 1h, 1955 
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dynamics of thermal processes. 


e dynamics of thernial processe 
an electron e-optical ‘device © 
device operates. 
5 on an-object used asa es 
One USSR reference 
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or metal etching by means of Ion Bombardment 
(Uptano dlya Pravieniy@ Metallov lonnoy Bombard-— 
irovkoy (UiT-1))- 
PERLODICAL: pribory i ekhnika “E:ksperimnte, 1957, No. 2; 
pp. 106 - 110 (USSR) - 
ABSTRACT: i ly been widely applied to 
s i alloys and aielectrics 
with chemical plating 
Technical details of 
such ins i n References 
and 4 Im the prese i give the 
description of the UIT-1 4) thought to 
be much more efficient than the existing mainly 
of the 4 ai i1i f necessary s for 
high Similarl Liation 
n Reference 3 _1 (YAT-2_ permits 
uttering of 2 particular sample under forced 
regimes 4 tentials and, similarly to that described 
in Reference 4, Pp i ration in 4 gaseous stream. 
Compared with other types; fim-1 (YAT~-f) bas the following 


Card 1/3 advantages « It permits simultaneous sputtering of three 
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120-2-29/ 37 
‘installation for etal Etching by Means of Ion Bombardment. 


with one in the installation described 
s rapid evaluation of 
A special arrange— 
vided, enabling 
ored. The temperature may be 
varied between 100 and 700 Cc. It is also possible to 
dy plated samples with deposits of quartz or 
metal with introducing air under the bell-jar thus 
preventing oxidisation of samples. 1 view of 
the instal ts of a 
vacuum system i 
apparatus for Si 
shown in ? 
the maximul 


1 of the etching and plating 
p j . one operation to another, 
@ of. +al films on to a sample 
may begin finish of sputtering; 
gard 2/3 changing of sputtered samp than 15 minutes. 
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LUTHORS : Spivak, G. Ves Kanavina» N. Ges Sbitnikovas I. 5. 
Prileznay ev» tT. Nes Dombrovskayas yp, Ney Azovtsevy 


TITLE: The Direct Observation of Domas of perromagnetica On the Occasion 
of the Application of the Double-Emission Electron Microscope and 
the Blectron Mirror neposredstvenno® nablyudenil domenov fer- 
romagnetika pri pomoshehi ytorichno-emiss ionnog© elektronnogo 

mikroskopa i elektronnogo zerkala 


PERIODICAL: rae ade aN SSSR, Ser-Fiz-» 4957, Vol. 215 Nr 8, DP: 4177-1182 
USSR 


ABSIRACT: Germer proved that the electron beam gliding 


onocrystal enters into cooperati 

able to obtain 4 doma ima 
purpose was no 
h work carr 


ss Oo 
f the sample. This paper 
duce an electron 


optical contrast; to study magn- 
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The Direct Observation of Domas of Ferromagnetica on the Occasion 48-6-21/25 
of the Application of the Double-Emission Electron Microscope and the Electron 
Mirror. 
etic non-uniformity with success. The interaction of a uniform 
electron current wit idi face containing the magnetic 
electric lens causes modu di ne density of the 
electron beam. By the further applica n electrostatic oF 
magnetic lens (macrolens ) the image 0 ce or 4 
nearby surface is obtained, where the effect pro 
cal magnetic field is the most effective. 
The paper is divided in the further course into 5 chapters en- 
titled: The Co-operation between micro- and macrolenses 5 proper- 
ties of the electron dean whi i for 
observing the micro-relief j the vi i 
of double electron emission: visualizatio 
electron mirrors; yisualization of magnetic microstructure py the 
modulation method. In conclusion it ig said here recom- 
mended methods are of abstract character an 
treatment of theproblems in question, 80 that 
commended that research work pe carried out according to the di- 
rect electro-optical methods in order that more exact knowledge 
be obtained in this field. There are 6 figures ana 9 references» 
6 of which are Slavic. 
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AUTHOR 
TITLE 


SPIVAK G.V.-; 


means of photoelectrons. 


: DOMBROVSKAYA T.Neg 
The examination of the demain structure of @ ferromagnetic by 
(Nablyudeniye domenney struktury ferro- 
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SEDOV N.N. 


magnetika pri pomoshchi fotoelectronov.-~ Russian. 


PERIODICAL 
(USSR). 
RECEIVED: 5/1957 


ABSTRACT The present work 


Doklady Akademii Nauk SSSR 1957; Vol 113, 


Nr 1, pp 78 - 81 


Reviewed: 6/1957 


desoribes an electron-eptioal methed fer 


forming an image of the structure ef the domain of a ferre- 
magnetic by means ef pheteelectrons focussed by a magnetic 


eptical system. 


By the application 
ig qualitatively satisfactery and has 


ef this methed an image which 
a goed effect ef centrast 


is obtained the magnetic micrefields ef the polycrystalline and 


the monecrystailine surfaces of the 


The present werk is based upon 
fhe fields of the demains 
the electren bundle inte 
(in the cathode plane ef 
investigated, 
These "microlenses" 
of the immersion eptial system 


made visible on the 
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fluerenscence screen. 


ferremagnetic crystals. 


the follewing main idea: 


can be made directly visible by putting 
interaction with 4 cathede electren lens 
which the magnetic fields to be 

the magnetic ttmicrelenses", are intreduced). 
preduce 4 chromatic 


and a spherical aberratien 
the "micrelenses" are 
The methed facilitates 


and hereby 
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. 20-5-23/60 
AUTHOR: SPIVAK ,G.V., KROKHINA,A.I.> YAVORSKAYXA ,T.V. > DURASOVA ,XU.A. 
, TITLE: tching of Dielectrics by Ionic Bombardment. ( Travleniye dielektri- 
: kov ionnoy bombardirovkoy, Russian) 
PERIODICAL: Doklady Akademii Nauk SSSR, 1957, Vol 114, Nr 5; pp 4001-1003 
(U.S.S.R.) 
ABSTRACT: The following is shown by the present paper: On the occasion of the 


bombardment of the surface of a dielectric by means of gasions 
geometrically regular etching figures may form which reflect the 
crystal structure of the object. Bombardment with positive ions was 
carried out in a low pressure discharge. The action of neon ions 
upon crystalline and amorphous dielectrics was investigated. 
Reference is made to some previous works dealing with this subject. 
When the cathode was constructed, the fact was taken into account 
that cathode spattering is proportional to the density of the ion 
fiux, and that there is less depositing of metal at those points 
where current density is greater. If, therefore, a greater current 
density is produced on the surface of the dielectric than at 
neighboring points of the metal, the dielectric is not powdered 
with metal. This happens in the case of a periodic development of 
the potential being caused, so that indentations correspond to the 
domains of the dielectric to be spattered. The crystalline di- 
electrics used were quartz, Iceland spar, rock salt, and seignette 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652720010-7" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86- 00513R001652720010- 7 


page 2 TLR 2 gO RE Ee RT 


° 20-5-23/60 


Etching of Dielectrics by Ionic Bombardment. 


salt, Besides, also the amorphous dielectrica amber and plexiglass 
wire etched. Etching with ions took place on the occasion of differ- 
ent kinds of discharge. For amber and plexiglass the method of ion 
etching must be selected with particular care; I = 2 - 2,5 ma/am, 
V=%,5 kV and t = 2 - 3 hours. The surfaces of the amber and the 
plexiglass were uniformly destroyed and the figures of destruction 
had no geometrical pattern. On the occasion of the etching of quartz 
with ions in the Z-section, distinctly marked triangles were ob- 
tained. Of all dielectrics, quartz is the most difficult to investi-~ 
gate. With a weak ion bombardment no figures at all are formed, and 
in the case of a heavy bombardment the same figures are obtained as 
in glass. When rock salt is etched (surface pete eel ) cubes are 
formed. The etching figures thus obtained e used for deter. 
mining the symmetry of the crystal. This method is simpler and 
often more reliable than that employed in connection with other pro- 
cesses. (With 3 Illustrations). 

ASSOCIATION: Lioscow State University "M.V.LOMONOSOV’ (Moskovskiy gosudarst- 
vennyy universitet im.M.V.Lomonosova 

PRESENTED BY: A.V. SHUBNIKOV. Member of the Academy, on 24.1.1957 

SUBMITTED; 701.4957 

AVAILABLE: Library of Congress 
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Electron Lab 
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"RPleetron kek Optical Observation and Electron Microscopy of Ferro-Zlectrica 
‘lec : 


Domain Structuzes.” 


+ presented at hth Intl. Conference on Electron Microscopy, Berlin GFR, 
report p r 


19 - 17 Sep 1958. 
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SOV/109-3-8-15/18 
AUTHORS: «Spivekj—G-¥.,—Dubinins, Ye.ki., Sbitnikova, I.s., 
. Pryamkova, I.A. and Vinogradov, D.P. 


TITLE: Development of the Methods of Electron Microscopy for 
the Observation of the Microgeometry and the Emission 
Centres of Thermionic Cathodes (Razvitiye metodov elek- 
tronnoy mikroskopii dlya nablyudeniya mikrogeometrii i 


BS 


tsentrov emissii termokatodov) 


PERIODICAL: Radiotekhnika i Blektronika, 1958, Vol 3, nr 8, 
pp 1077 - 1083 + 1 plate (USSR) 


ABSTRACT: The article reports the results of the observations of 
the electron-niicroscopy pictures of the distribution of 
the emission in a number of thermionic cathodes such as 
an oxide cathode, an L-cethode or an impregnated cathode. 
The observations were carried out at magnifications 
ranging from 150 - 4 000. During the investigations, it 
wes found thet the space charge has a significant effect 
on the formation of slectron—microscopic images, in 
particular, when employing the secondary-electron emission 
technique. The space cherge produces a decelerating 
Field whose effect can be interpreted by means of two 

space-charge lenses. The first type of lens is a macro- 

lens and is produced by tke charge in that part of he 


Cardl/4 
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SOV/109-3-8-15/18 


cathode from which the emission current is uot conducted 
away. The second lens is a micro-lens and its effect 
pecomes significant in the individual emission centres. 
The effect of the space charge is illustrated by the 
photographs of Figure 1. Photograph la was obtained at 
a current density (at the screen) of 


& x 107° A/om while Photosraph 1b was taken at a 


density of 1.4 x 107! A/en’; in both cases, the anode 
voltage was 10 kV. Photograph le was done at the current 
density of 1.4 x 107/ A/om@ but the cathode was removed 
from the focusing electrode by a distance of 75}. Frox 
these pictures, it follows that the space charge results 
in a change of the focus length of the system. It was 
also found during the investigations that the contrast 
in the photographs is denendent on the microgzeometry 

of the investigated surfaces. The contrast is further 
dependent on the difference in the secondary emission 
coefficients of various parts of the cethode and on the 
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SOV/109-3-8-15/18 : 
Development of the Methods of Electron Microscopy for the Observation 
of the Microgeometry and the Emission Centres of Thermionic Cathodes 


local electric fields at the cathode surface. The investi- 
gation of the relationship between the microgeomtry of a 
cathode and its emission pattern (see picture) yas effected 
by means of the BEN75-type microscope which was fitted with 
a special adaptor unit. The pictures ottained by this mears 
are shown in the photographs of wigures 2, 3 and 4, The 
photographs of Figure 2 give the patterns of an oxide 
cathode having comparatively large non-uniformities at the 
surface; Photograph 2a refers to a cold catkode, while 2b 
is for a heated, activated cathode. Figure 3a shows the 
secondary-emission pattern of an I-cathode, while Figure 

3% gives the thermal-emission pattern of the same cathode. 
Higure 4a shows the pattern of a pressed csthode, taken 

by means of the secondary emission. Figure 4e shows the 
same cathode but at an jnereased temperature, while 4b cor- 
responds tothe temperature at which the thermal emission 
commences. Figure +d represents the thermal-emission 
pattern of the pressed cathode. All the investigations 
were carried out at a pressure of 1077 maHs. For the 


Card3/4 purpose of obteining magnifications of the order of 2 000 
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up to 4 000, @ stroboscopic, electrostatic electron micro- 
scope (type ESM-50) was used. By means of this instrument, 
the vuls: emission picture of an L-cathode sas obtained. 
The resulting photograph is shovn in Figure 5. The authors 
express their eratitude to M.A. Bruk for valuable advice. 
There are 5 figures aad 8 references, 7 of which are Soviet 
4 Tj 
ASSOCIATION: Fizicheskiy fakul' tet and 1 French. 
Moskovskoge gosudarstvennogo universiteta im. 
ii.¥. Lomonosova ( Physics Department, Moscow State 
University imeni M.Y. Lomonosov) 
SUBMITTED: January 29, 1953 


1. Electron microscopy 2. Cathodes (Electron tubes)--Physical 
Gard 4/4 properties 3. Thermionic emission--Analysis 4, Electron 
microscopes--Performance 
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AUTHORS :Sbitnixova, I,3,, Dubinina,Ye.M., Spivak, G.V., Fetisov, D.v. 


TITLE: 


An Attachment to the EEH-75 Emission icroscope for 
the Visualisation of Surfaces, Using Secondary Electron 
Emission (Pristavka k emissionnomu élektronnomu mikroskopu 
EEM-75 dlya vizualizatsii poverkhnostey pri pomoshchi 
vtorichnoy elektronnoy emissii) 


PERIODICAL: Pribory i telhnika eksperimenta, 1958, Nr 5, pp 78-82 


and 2 plates (USSR) 


ABSTRACT: A description is given of an attachment to the GEM-75 


microscope, Using secondary and thermionic — emission, 
both the micro-geometry and the emission pattern of thermal 
cathodes may be visualised, This means that it is possible 
to compare the distribution of centres of electron emission 
with micro-geometry of active thermal cathodes, The surface 
of thermal cathodes is irradiated by an electron beam fron 
an electron gun which directs the beam at an angle to the 
surface, The angle between the optical axes of the electron 
Gua and the microscope may be varied between 85 and 45° | This 


tard L/Z 
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An Attachment to the EXM-75 Emission Electron Microscope for the 
Visualisation of Surfaces, Using Secondary Hlectron Emission 


adjustment may be used to choose the best conditions of 
irradiation corresponding to the best contrast of the image 
for different depths within the surface microstructure. A 
sectional drawing through the entire instrument is shown in 
Fig.1, in which 1 is the electron gun, 2 is a mechanism 
for adjusting the angle of the irradiation by the primary 
beam, 3, 4, are centering devices for the beam, 5 is 

a table for illuminating diaphragms, 6, 7 are observat- 
ion windows, & is a bellows, 9 is a mechanism for ad- 
justing the angle, 10 is the base, 11 is the cathode, 
12 is the focussing electrode, 13 is the anode, 14 is 
the anode cap, and 15 is a ceramic insulator, The results 
obtained with this attachment are showm in Figs,3-7. Fis.3 
shows the image of an oxide cathode with secondary (a) and 
thermionic (b) emission, A similar pair of images of an 
I-cathode is shown in Fig.4 while Fig.5 snows an image of 
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; 30V/120-58-5-20/32 
An Attachment to the EEM-75 Emission Electron Microscope for the 
Visualisation of Surfaces, Using Secondary Electron Emission 


this cathode with the secondary and thermionic emission 
images combined, There are 7 figures and 14 references; 
9 of the references are Soviet, 1 French and 4 German. 


ASSOCIATION: Pizicheskiy fakul'tet MGU (Dept. of Physics, Moscow 
State University) 


SUBMITTED: October 10, 1957. 
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AUTHOR: Kuznetsov, V.Ye. SOV-26-58-11/9/49 
TITLE: Investigations of the Magnetic Structure of Ferromagnetics 


(Issledovaniya magnitnoy struktury ferromagnetikov). An All- 
Union Conference in Krasnoyarsk (Vsesoyuznoye soveshchaniye 
vy Krasnoyarske). 

PERIODICAL: Priroda, 1958, Nr ll, pp 53-55 (USSR) 

ABSTRACT; In June 1959 an All~Union meeting on the magnetic structure 
of ferromagnetics was convoked by the Institut fiziki 
AN SSSR (Institute of Fhysics of the AS USSR) and the Kozis- 
siya po magnetizmu Otdeleniya fiziko-matematicheskikh nauk 
AN SSSR (Commission for Magnetism of the Department of Phy- 
sico-Mathematical Sciences of AS USSR) in Krasnoyarsk. The 
meeting was attended by representatives of scientific insti- 
tutions of many principal cities of the USSR. A total of 
32 papers were read. Ya.S. Shur of the Institut fiziki me- 
tallov AN SSSR (Institute of the Physics of Metals, 
AS USSR) in Sverdlovsk summarized the magnetic structure of 
ferromagnetics. G.V. Spivak of the Moskovskiy gosudarstven- 
nyy universitet (Hoscow State University) told of vcresent 
and future electron-optical methods of study of the domain 
structure of ferromagnetics. L.V, Kirenskiy and M.K. Sav- 
chenko of the Institute of Physics of the AS USSR in Kras- 

noyarsk presented new data on the spatial distribution of 
Card ue the domain structure in samples of transformer iron. A-I. 
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g0V/20~-120-1-14/44 


Spivak, G. V., Irae, E., Zheludev, I. S. 


On the Pecu rities of the Domain Structure of Ferroelectrics, 
Made Apparent by Electron Microscope Visualization (0b 
osobennostyakh domennoy struktury segnetoelektrikov, 


vyyaviyayenykh pri 


elektronnomikroskopicheskoy vizualizatsii) 


Doklady Akademii nauk SSSR, 1958, Yol 122, Ilr 1, pp 54-57 


(USSR) 


If the extraordinarily important réle of the domains of the 


ferroelectrics for 
properties and of 
phenomena is taken 
microscopy for the 
the orientation of 


the understanding of their physical 

the nature itself of the ferroelectrical 
into account, the application of electron 
purpose of completing the laws concerning 
the domains (of the characteristic features 


of their boundaries and of their dimensions) offer many pos- 
sibilities. According to the authors' investigations, the 
domain structure of the ferroelectrics may be visualized by 
means of a translucent microscope according to the nethod 

of the imprints. These inprints must reproduce the fine struc- 
ture of the electric field. This was possible because of the 
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s0v/20-122-1-14/44 
on the Peculiarities of the Domain Structure of Ferroelectrics, Made Ap- 
parent by Electron Microscope Visualization 


existence of a natural raised profile (rel'yef) of the ferro- 
electric poly-domain crystal, This raised profile of the 
surface is caused by mechanical tensions on the boundaries 
of the domains which, in turn, are caused by the interaction 
of their electric dipoles. The use of a translucent electron 
microscope and of colloid and coal imprints permitted the 
detection of the domain structure on erystals of barium ti- 
tanate and potassium sodium tartrate enlarged 25 000-fold. 
"he domain structure of the ferroelectrics may be observed 
on imprints taken immediately from non-processed crystals 
and from etched crystals. The authors etched crystals of 
BaTiO, in concentrated hydrochloric acid for 5 - 10 minutes. 


The processing of the samples is described in a few lines. 
‘he authors then describe the results of the preliminary in- 
vestigation of the domain structure by means of an optical 
microscope. \.ccording to the electron microscopic investiga- 
tion, the domain structure of the natural (not etched ) faces 
of BaTiO. is sufficient for the taking of very qualitative 


3 


imprints. This natural profile is caused by spontaneous de- 
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On the Feculiarities of the Domain Structure of Ferroelectrics, Made Ap- 


parent 
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by Electron Microscope Visualization 


formations (which are connected with electrostriction phenomena) of 
the domains. A figure shows a typical picture of the domain 
structure of BaTiO, in 1000-fold enlargement. With an 8000- 
fold enlargenent, the authors detected details of the shape 
of a single domain. In the case of dill sreater enlargements 
(25 000-fold) the details of the boundary between the domains 
and some details of the structure of the individual domains 
may be discerned. The domains detected by electron micro- 
scopical investigation are smaller by one order of magnitude 
than the optically observed domains. This subdomain structure 
is very interesting for the detection of some properties of 
the ferroelectrics. The results of this paper concern single 
crystals of BaTi0, and potassium sodium tartrate. The authors 


thank ¥. I. Osokina and T. F. Filippova for their help and 
V. A. Timofeyeva who placed the single crystals of BaTi0, 


at the authors' disposal. There are 4 figures and 7 references, 
4 of which are Soviet. 
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ee Para as 
idicrorelief and Domain Structure on the Surface of a Single Crygel 
of Barium Titanate 
be due to strains arising from the tetragonality of the 
unit cell of BaTio, (c/a = 1,01 at 20 C) on 
polarisation and there is some possibility that it could 
be used for estimating the polarisation, 
There are 4 figures and 8 references, 3 of which are 
Soviet and 5 English. 
ASSOCIATION: Moskovskiy gosudarstvennyy universitet imeni 
M.V. Lomonosova (Moscow State University imeni 
M.V, Lomonosov) 
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SOV/ 70-4--1-24/26 
Spivak, G.V., Igras, E., Pryamkova, I.A. and 
Zheludev, 1.8, 
Observations of the Domain Structure of Barium Titanate by 
Means of an Electron Mirror (O nablyudenii domennoy 
struktury titanata bariya pri pomoshchi elektronnogo — 
gerkala) 


Kristallografiya, 1959, Vol 4, Nr i, pp 123 - 125 
+ 1 plate (USSR) 


It has been shown that it is possible to obtain by means 
ef an siectron mirror a qualitative representation of 

the domain structure of a ferroelectric with a magnifi- 
cation of up to several hundred times. The mechanism of 
image formation differs’ from that in optical polarisation 
microscopy. Harlier devices (Ref 2) used a magnetic 
field for the "magnetic contrast effect" but this caused 
instability. An electron beam from a gun is accelerated 
by 20 EV and passes through a hole in a fluorescent 
screen to the specimen where it is reflected. The system 
is roughly analogous to that of an ordinary microscope 
with incident illumination supplied through the eyepiece, 
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Observations of the Domain Structure of Barium Titanate by Means of 
an Hlectron Mirror 


Examples are reproduced of Pnieteee: from BaTiO; single 


crystals at 800X and 150X and a resolution of about 
200 lines/mm was achieved. The reflection of the slow 
electrons is due to the fringing field between the 
domains, There are 5 figures and 10 references, 6 of 
which are Soviet, 3 English and 1 French, 


ASSOCIATION: Moskovskiy sosudarstvennyy universitet imeni 
M.V. Lomonosova (Moscow State University imeni 
M.V. Lomcnosov) 
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SOV/10 ~4-8- 22/55 
Granovskiy, V-L., Luk'yanov, S.Yu., Spivak, G.V. and 


Sirotenko, I.G. a ne: 


Report on the Second All-Union Conference on Gas 
Electronics 


Radiotekhnika i elektronika, 1959, Vol 4, Nr 8, 
pp 1339 - 1358 (USSR) 


The conferences waS organised by the Ac.Sc.USSR, the 
Ministry of Higher Education and Moscow State University. 
It was opened by the chairman of the organising committee, 
M.A. Leontovich, Academician. During the plenary sessions 
of the conference, a number of survey papers were delivered. 
L.A. Artsimovich read a paper on “Production of Ultra-high 
Temperatures in Plasma". 

A survey of the optical method of measurements was given 
in the papers by V.A. Fabrikant and S.E. Frish. 

S. Brown of the Massachusetts Institute of Technology 

gave a survey of the high-frequency methods of the investi- 
gation of stationary and non-stationary plasma (see p 1244 
in this issue of the journal). 

N.V. Fedorenko read a paper entitled “Ionisation and 
Inelastic Scattering During Atomic Collisions", 
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